Ionic basis of different synaptic potentials mediated by an identified dopamine-containing neuron in Planorbis.
A specified dopamine neuron in Planorbis corneus produces dopamine-mediated e.p.s.ps, i.p.s.ps or biphasic, depolarizing-hyperpolarizing p.s.ps in different follower neurons. The excitatory potentials were of three types. Some follower neurons exhibited slow e.p.s.ps (ca 1 s), and a long-lasting, slowly desensitizing, depolarizing response to iontophoresed dopamine. Others showed rapid (ca. 150 ms) e.p.s.ps, often of variable amplitude, and a rapid, quickly desensitizing, response to iontophoresed dopamine. The rapid e.p.s.ps were sometimes followed by the inhibitory response (biphasic potential). The e.p.s.ps were potentiated by hyperpolarization and reduced by depolarization, though they could not be inverted. The slow e.p.s.p. was shown to be associated with an increase in membrane conductance, but it has proved difficult to elucidate the ions involved. A third type of e.p.s.p. was produced by electrical transmission. The inhibitory potentials were generally reduced in amplitude by artificial hyperpolarization but could rarely be inverted. This is probably due in part to the presence of of electrotonic coupling between these follower neurons. The i.p.s.ps were associated with an increase in conductance which appeared small when measured in the cell body. However, the i.p.s.ps produced considerable shunting of electrotonic transmission between coupled followers indicating a large increase in conductance at the synapse. I.p.s.ps were unaffected by Cl-free solution but they were greatly reduced, though rarely inverted, by increasing the external K concentration. They were blocked by intracellular tetraethylammonium, or cooling. The effects on corresponding responses to iontophoresed dopamine were in each case the same as on the i.p.s.ps. It is concluded that the i.p.s.ps mediated by the dopamine neuron are produced by an increase in permeability to K+. On a few occasions i.p.s.ps mediated by the dopamine neuron were potentiated by hyperpolarization. This appeared to be caused by a sharp increase in membrane resistance with hyperpolarization of these particular neurons. However, mediation by a mechanism of conductance decrease could not be completely excluded.